In recent years viruses of a hitherto uncultivable type have been isolated from nasal washings collected from adults suffering from the common cold (Tyrrell and Parsons, 1960; Hobson and Schild, 1960; Tyrrell and Bynoe, 1961 ; Hamre and Procknow, 1961) . The viruses can be cultivated in rolled tissue cultures of humanembryo-kidney cells maintained at 330 C. They produce a focal cytopathic effect. It has been suggested that they be called rhinoviruses (Andrewes et al., 1961) . There is evidence that all the strains adequately studied produce colds when administered to volunteers as nasal drops and that the type of illness produced may vary a little, depending on the strain used. The viruses belong to two main biological types-namely, those which grow in human embryo-kidney and in monkey-kidney cells (M) and those which grow only in human-embryokidney cells (H); it has been shown also that some washings contain agents which have not yet been shown to grow in either of these cell types .
We were anxious to make a longitudinal study to determine if viruses could be found consistently in young persons with common-cold symptoms, and, if so, to obtain a full record of illness. We also hoped to obtain some data of epidemiological importance. Such a pilot study is described in this paper. It was made as part of a general surveillance of respiratory illnesses which significantly affect school attendance.
Materials and Methods
The common colds studied occurred among boarders at a boys' school which was under the medical care of one of us (E. J. C. K.). The age constitution of this group is given in Table I . The boys were observed Birth: 1947 Birth: -8 1946 Birth: 1945 Birth: 1944 Birth: 1942 recorded by the nursing staff, daily for out-patients and twice daily for boys admitted to the sanatorium. In-patients were seen daily, while out-patients were seen three to five times during their illnesses. Boys were kept under observation until the acute stage of the illness was over-that is, until a week or 10 days from the onset. Those boys with colds who were included in this study were provided with paper handkerchiefs and a record was kept of the number used daily.
Boys were regarded as suffering from common colds if they had an acute infection of the upper respiratory tract with nasal blockage and discharge, and if the nasal symptoms and signs were the most prominent features of their illness. We attempted to take a regular sample of the illnesses occurring among in-patients and outpatients, and, when possible, two to four illnesses were studied during each week of the survey.
Specimens Collected
Throat swabs for bacteriological examination were taken during the first few days of disease from many cases of all types of respiratory illness. In addition, swabs were taken from boys not suffering from respiratory illness. Nasal washes for virological study were taken from boys with colds within five days of onset. About 3 ml. of 10% broth saline containing antibiotics was run into each nostril, the patient's neck being fully extended; the fluid, with as much mucus as possible, was then expelled into a Petri dish held by the patient. The washings were transferred to a screw-capped bottle, frozen immediately in carbon dioxide snow, and transported in this condition to the laboratory. Washings were inoculated into tissue cultures within two to three weeks of collection. We were unable to collect washings from boys without colds.
Acute-and convalescent-phase sera were obtained from some patients, and only convalescent-phase sera from others. In addition we had sera obtained from a group of boys undergoing surveillance for poliovirus antibodies in May, 1960, and May, 1961. Washings were inoculated to human-embryo-kidney cultures as described elsewhere. Viruses of M type were serotyped; H-type viruses could not be studied completely owing to shortage of tissue cultures. Acute and convalescent sera were tested by routine complement-fixation tests, and the sera collected for previous studies were titrated for neutralizing antibodies against M viruses isolated in the school.
Results
Our observations on respiratory disease in general are summarized in Table II , and the data on common colds are presented in more detail in the Chart. The percentage of young boys with colds was twice that of the older boys, but this may be due to differences in reporting colds between the age-groups. Common colds were seen throughout the year, but sudden rises Apart from the minor deviations just mentioned the clinical picture of the 59 common colds studied was fairly uniform. At the onset, which was seldom abrupt, headache, shivering, and some soreness of the throat were common features. The nasal blockage might begin at this point, or be delayed for 24 to 48 hrurs, when it Fi-I nIII Data on common colds, Epsom College, 1960-1. +=Virus isolated, O=virus not ssolated (one patient tested Table II shows that the total incidence of disease fluctuated considerably and that the pattern of illness supplanted the sore throat as the main discomfort. Nasal discharge and sneezing then began. The amount of discharge, as measured by the daily handkerchief count, was a very variable feature, ranging from fewer than four handkerchiefs to 38. Cough was sometimes a late symptom, starting up to seven days after the beginning of the cold, and persisting when other symptoms had waned.
The nasal signs were usually moderate in degree, but were more severe than those found in the throat, the latter consisting of moderate redness with slight or no oedema. The palpebral and bulbar conjunctivae were often slightly red during the first few days of the cold but there was no swelling or exudate. Abnormal cervical glandular enlargement was seldom seen. No abnormal chest signs were observed apart from a few rhonchi in one case. Non-suppurative otitis media occurred in two cases. The principal symptoms and signs are summarized in (Taylor-Robinson and Tyrrell, 1962) .
In order to estimate the immune status of the population (so far as possible) and to look for evidence of infection in boys who had not been studied by virus isolation, we titrated sera collected from 21 boys in May, 1960, and in May, 1961- 
Inocu!ation of Volunteers
The results of inoculating adult volunteers with certain viruses are shown in Table IV . It seems that the The rate of isolation is similar to that which we achieved from stored nasal washings . Other workers have also recovered viruses from a comparable proportion of specimens from common colds, both in this country (Hobson and Schild, 1960) and in the United States (Hamre and Procknow, 1961 (Kaplan and Payne, 1959 ). More than 20 countries participated, and the findings suggested that A2 viruses can cause inapparent infection in horses and swine, which were the only animals tested. In addition, serological evidence of A/equi influenza virus was discovered in countries which had not previously been aware of its presence.
The results from the material tested in Ireland at that time were equivocal and no conclusions could properly be drawn from them.
The present study was undertaken in an attempt to elucidate the Irish findings and to attempt to enlarge or confirm those from other countries. Sera were collected at intervals from a variety of animals in Ireland from the early months of 1960 until the summer of 1961. During this time a major influenza epidemic occurred in January, 1961 (Meenan and Boyd, 1962 The sera were treated as follows: 0.1 ml. of serum was heated for 30 minutes at 56°C., after which 0.3 ml.
of M/90 potassium periodate was added and the mixture allowed to stand at room temperature for 30 minutes. Then 0.3 ml. of 1 % glycerol-saline was added. A proportion of the horse sera was tested after similar treatment but without pre-heating. The results of the test were read by the pattern method after standing for one hour at room temperature.
Serum controls were included in each test, and sera showing direct agglutination of fowl red cells were omitted from the results.
Virus Isolation.-Throat and nasal swabs from animals with respiratory diseases were stored at -20°C. in 3 ml. of Hanks's lactalbumin containing 10% calf serum with added penicillin and streptomycin. Lung tissues from suspicious fatal cases were frozen and thawed quickly three times, centrifuged at 3,000 r.p.m. for 15 minutes, and, if necessary, stored at -20°C. before inoculation.
All specimens were inoculated amniotically into 13-or 14-day chick embryos, and also into monkey-kidney and HeLa cell tissue cultures. The eggs were examined for evidence of growth of haemagglutinating viruses; HeLa ceUs for cytopathogenic effect; and the monkey-kidney cultures for cytopathogenicity, haemadsorption, and haemagglutination. All specimens were given a further blind passage.
Results of Virus Isolation
The results are shown in Table I . No viruses were recovered from any of the material examined. Table II . It will be seen that with the exception of two
